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ON (57) Abstract: A bisphosphite represented by the following general formula (I): (I) (wherein Ar 1 and Ar 2 each independently rep- 
resents optionally substituted arylene; R 1 , R 2 ,. R 7 , and R 8 each independently represents optionally substituted alkyl, optionally 
substituted aryl, or optionally substituted heterocyclic group, provided that R 1 and R 2 or R 7 and R 8 may form a ring in cooperation 
with the oxygen atoms and phosphorus atom bonded to these; and R 3 , R 4 , R 5 , and R 6 each independently represents hydrogen or 
alkyl, provided that the carbon atom having R 3 and R 4 and the carbon atom having R 5 and R 6 each is bonded in an ortho position 
to the Ar^Ar 2 bond); a process for producing an aldehyde compound which comprises using the bisphosphite and a compound of a 
metal in Groups 8 to 10; and a composition comprising the bisphosphite and a compound of a metal in Groups 8 to 10. 



O 



WO 2005/090369 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll Hill lllll Mill lllll llll lllllll llll llll llll 



(57) 

TIE-^(I) 
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^P-0-CR 3 R 4 — Ar 1 — Ai^-CRSR^O-Pv ( 1 ) 

R 2 0^ OR 8 
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w m m 

<DMm<Dmj&j&frtvxmm x&z> 0 

[0002] f8^10MlftmUttl8^10MI{b^j;t;!Jy^©#ftT 

;W4-^f/V7x=:;v) ^77^h*i , © ; e/^77^b[Mi«, ^#fF^C^l*5i 
U ? 2#,9SJ ;«[3, 3', 5, 5' -Th7-t-7*^/^(l, 1 '-tf 7^^/V)-2, 2'-*M/V 
]-l, 2-^^v^;^T^k t^[3, 3', 5, 5'-7-V9-t-7*?'?V{l, l'-\Z7^ 
—/Is) -2, 2'--M/V~]-2, 7, 9, 9H-^f-^^^-4, 5-£M7W? 

aK^^r^K tr^[3, 3'-£Mr-:/^vW5, 5'-^^(l, l'-t v 7i^)-2, 2 
'-vW/l/]-2, 7, 9, 9-^h7^^-/V-9H-^i^-y^-^-4, 5-i?<4 Jl&fcX? 

#fF;»l : #M¥8-10624^# 
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^#fF^Cmi:lf it? Jr—*fi^yV ^r^h])— (The Journal of 

Organic Chemistry), 1969^, 34#, 2-§\ p. 327—330 

i/a^X (Journal of the Chemical Society, Chemical Communications) 
, 1991^, p. 1096 — 1097 

##I^Ife3:^-/^V^y^(Organometallics), 1996^, 15^ p. 835—8 
47 

##fp^CS^4:^/^^ ^r^^7 T^ 7 ^ 7 (Helvetica Chimica Acta), 2001^, 
84^, p. 3269 — 3280 

[0003] iifHL/ct«cDn^yA^^#3;&j;^^ 

tf53fc?£UTL£5£v^fi9JgtfSfc5o ^p^^T(M^«3MPa-80 o C)-C1i, 

L^LT, ^mm(D @ ^1/^^^b^cotFn/jN/^/WbSJ^^^V^T, 
illRtt^SK, ^-o^K^m^^^#TtMM^ttSrffi<*i#U#5ff^«^ 

[0004] «§^te, TfE-^d) 
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[0005] tffcl] 



R 1 0. 



V 



.OR 7 



P-0-CR 3 R 4 — Ar 1 — A^-CRW-O-R: 



(I) 



R 2 0 



OR 



[0006] (^^, Ar 2 *5j;^Ar 2 ^^^5i:LTgmS^^rLTV^T^J;V^Ty-^^S^ 
[0007] _h|S— Ar^ctl^Ar^S^^^-rry— W^S^LT«, 

/vS> -<yy^S, s-y'f/H, t-^f/H> n^yf/vS, ^n^^^M 

^nsKdrv'S, n-^>3->S, -fy^h^^S, s~:/h=^>X, t-7>^^^©&^ 
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[0008] R\ r\ R 7 ^XZ^K 8 ^tl^nM-i-T/^/^mtVXi^ BMW\—^(OT;V^r;V 

n-^f;H, >fy^f/VS, s-^f/H, ir-^f;H, n-^y^/W 

[0009] r\ R 2 , R 7 *5j;U«R 8 ^^^^-rTy-/l-Ki:LTfi, j^*#:6"14(DTy— /V 

issttttt, M*.ri3-try^s^ 6 
-dryy/i'S, 4— <^yyy/vx, s-^oy^vsvmte^^mfhn&o fafa&rv— 

i»I^7K JUStD^ 37iM^if©^n^^f;^H, ^/VS, 7at D 
yyy°nt°/^ N i, i-yy^/i/y°nt o /v^ y^/i^, yyy^/v^, s-y^ 

(7)7;^;H;^7;vtn^f/H, hyy/^ny^/i^g, l, i-i ^v-tnxf/i'S 
, 2, Z-^V'tnxf/i/l, l-^7^ny°nt°/l-S^^(D^L<«^II^Cl — 3CO 
7;Wtn7;^;HyRyS > ^Hri/g, y°n^yS, ^yn^i/i, y>^f 

vs, yyy>^--y^, s-y>^ys, t-^b^^^o0*u<^^i— 4or 
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=^#/l^^/VX, ^h^rv^/V^/J^ ^n^^/i^rvi^ ^y^°n^^^ 

[0010] R^R^it^R^R^S^tLfe^^-r^^il^-^i^y^^^— lt/iot 
It^^-rS^. R 1 iR 2 ^/cttR 7 ^R 8 ^S^tL^^L-C2fffi(Z)«S^B^-r 
3 0 3^32{ffi(7>^«Si:UT«, 1,1,2, 
-1, 2-^^1/V^, 1, 2-i/7x=/Wl, 1, 3-y 0 ntV^S, 2, 2 

-V^VV-1, 3-7°ntVyi, 1, l'-t^m^7lx-2, 2'->M7^£, 3, 3', 5, 5' 
-7-YJ-t-y^-)V-\, l'-\?7^sV-2, 2'-vV/VS, 3, 3'-v?-t-^^/V-5, 5 
'-v^Hr-X-l, l'-t^ai— /W2, 2'-^/J^ft<^^f fbtv5 0 

[ooii] r 3 , r 4 , R 5 ^xxM. 6 ^th^thm-rT/^umtL-x^ mitten/I'm, n^ 

*fB^©by*777^b (I) (DM&jTfetL-X^ M*Lfc£TfB— j&xS (II) 
[0012] Wb2] 

I^O-CF^R 4 — Ar 1 Ar 2 — CR 5 R 6 — OM 2 (II) 

[0013] Ar\ Ar 2 , R 3 N r\ R 5 ^3 £tJ«R 6 teMfB^|g^:jo^-Cfei9 N M^^t/M'fi 

^£^3^-/Wbl^MWT\ m^tf— Mk&to (ID «#-f-5 0 ]£TfE- 
JK^(iii) 
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[0014] |>ffc3] 

OR 1 

X (in) 

[0015] R x *3J:^R 2 «tufB^(Dtjo!9-efei9, XlZtemm^ H^JJK^fclSa? 

^jm^-^^-To ) 

^^ii^n^Mb^^T^h [£*T, m^n^V^f bJ^^T^h (HI) i:H§^-T 
[0016] MM 

OR 7 

X (IV) 

[0017] (*^ r\ R^xnxnmm^m^t^-vh^o ) 

& a frfr&s^tf^ik-fo^T^h (IV) «^Na^V>fb^7T-^h(III)^IWI— fit5^-e& 
(ID ^^ttSM^^aV^c^M^S/XlSJ^^o^^^^b^i^Stt^W 

i"5o )&iftfSW £>*15[M£.J^ ^-/V^V^y^(Organometallics), 1996^ 
N 15#, p. 835~847#j®L UT. r©^^oV^Ti^K-T6 0 
[0018] «**^T-fb (I) (Djg^T&Sv^— Mk&QO (ID s M^LfiM 1 ^ it/M 2 

tt, ^fJ^^l-^nn-2-^^/V-<^ifV^*#H^T, yfcH-fb^y^^SSKM 

0°C, 405kPa^2-4B#P 3 1SJ^£-^3-^-J; l 92, 2'-vo^/l^V^/l^#[M;L 
«\ T^h^^Kn^ (Tetrahedron), 1999^, 55#, p. 14763~14768#ICL #C 
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J*ti: ^XMycrTZttik (M *. «\ * H#fFH46 94 1 0 9 -^-BJ #ffl#©HJfeM 1 #ff J ft 
[0019] M^^t^M^^-f-r/^y^Jl^bT^, M^lJ!Jf!7AJ|^, *rhVVJ»B.+fe¥ 

[0020] |l]C<t^^^T^h(I)Ojg^Tfc^^ny^b^^T^h(ni)^J;^^i :3 

3 

X^^n^^^>it])>it^-^}t— flSS&^OH, R 2 OH, R 7 OH, R 8 OH(5£cK 

r\ r 2 , r\ R 8 ttlfriB^ii©i:*3t)-efcSo J^^Jxs^-sr;^- /MUd^fHS 

mi&<D&&T : \^ £OSajt-100~100 o C, SJffi^/O. 05-3MPaTSOS£^3 

[0021] tf^^r^h (I) ^it-r5_hfB(D rt^/J^^r-f b$^KJ^Aj fc&V > >T > 

yWb^^T-f'b(III)*5ct^n<7 i V'fb^7T-rh(IV) ©femjtt*, Zrti^tii?* 
—Mt^ilDKMVXO. 8—1. 2fS^e7KZ>f£H-efe6(73^W^bv\ ffiU 
>4k*X7T^h (III) ^n^V^^r^h (IV) fl|jg<z>3§£\ %:titb<DM& 

Mk&mai) fcttvxi. 6-2. 4m^j^(Dmmxh^(Dmi-^^\ 
[0022] t^^^T-rhS^Hi^A-e^-ra^irbT^, 
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mmm\mmfe^^\ ^jtu^m^mmvx, its, i-9om&%mm 

[0023] if^aJc^r^^&RJSAteSsi ^T, v ? ^-— (n) ^isttSM 1 *3«ttJ t /"S 

tfny-^v, N-^^i^t o ^y vV, N-y^vi^e/i^y>\ n, N-vy^vvr^y^, try 
>v, tr=ty^ ny^y, /i^-vV, */Tst££oy&mMft&tto, feWtv^-VJ*, m.Wt 
-rhWJ*. fcrnxw^ ^iyf^, ^m**^hy?A, ^^*^y^^ 
^or/^y^m©^ift^^f^^#ifejS:iras#jf?>nSo 

[0024] «^7r-rhS^itSJSA^*3tt5S^?Mfi, If, -100— lOO'C^fEffl-Cfe 

9, S^ff^W:, MS, 0. 05-3MPa(^-v>j±)©f£ffl-e&§ o 
[0025] tf ^^7r^h3K3SSJSA^*5V ^t, ^-/H^t (II) , ^n^Vft^77^h 

*J3r*-M\&%0 (n) ^ m x *d J;t/M 2 ^7K^^-(D^^{«St»K»#^T 

tW^n^f bafrx^r^b (III) ^i^NH^V^^^r^b (IV) ^ N ^W&*fa%<D 

[0026] Ji|E^&^it)#btb^SiSitt^d^<?5tr^j!Jc^7T^b (i) <^iti- il 
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[0027] ^W^Vt^b^^t^*^T-l'h(l)*3i^8"10^jS{b^O# 
#Tfc— ^fc^fif :fc«fct^kfif (fcKnsJvi^/WbSJfc) $^rSi^^<tSr/>9 f 

[0028] SJ^l^ffl-f-S^l/^^tt^^tt, tti^ ^l&gMKSfcte^OV^ tL 

-^V, AVfr^, 1— <V-r>\ l-^rir>\ I-j^t^ 1-/^ 

>\ 1, 6-^^-^^, 1, If^WX^n^i?^ 

, S^n^T^ y^>\ T!J/W7i'=»*- /K s7u=f-?vT7V=i—/v, 3-^^-3-7* 
^^-1-^-— 7—*3r9 : Tl< / —\—~3r — /K 2, 7-^-^i^^>'-l-^-*-/V, g£Sftt^= 

/v, g^ry/K r^y/v^^/v, x^y/nt^/K ^^jj^sm^vk tr^w^ 

— /K 7-jtrW&=z/^ l-3r?$*s^/, i-7vt$*c 

[0029] H8— lO^JSte-a^tLTte, /l^^A^ 
^^ft^^f kftSo P^-Mfc-S^LTi*, Mx.tfRh(acac) (CO) 
N RhCl(CO) (PPh ) N RhCKPPh ) „ RhBr(CO) (PPh ) , Rh (CO) , Rh ( 

2 32 33 324 12 6 

CO) f£b*&mfhft& 0 ^/UWk&mtVTl^mX-ltHCoiCO) ,HCo(CO) 

16 3 4 

, Co (co) , hco (co) ftif&mtfbtiZo ^=-^Mt^tvxn, MitfR 

2 8 3 9 

u(CO) (PPh ) , RuCl (PPh ) .RuCl (PPh ) „ Ru (CO) f£}£&mfhtl£ 

3 32 2 33 3 333 12 

o lfcffr^£LTf3, M^-fiFe(CO) > Fe(CO) PPh , Fe(CO) (PPh ) & 

5 4 3 4 3 2 

^S^^#^^U^V^n^^>fb^Sr^M-rS(7>^0*L<, Rh(acac) (CO) 

2 
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05— lO i e^©i6ffl-Cfc5©;35«fc!903:LV\, f&8—lOM&mfc&Qs<otiZRA*K EL 
tofct), ^^l000^e/vSrSx.Tfe-?rti,^^^5^J*^#fe^-f , Mi^h^if 
[0030] Rf&l-VK, t^^77^h(I)ttli^lit'ffl^tt)2iK±^^WTffi 
JjjTO^LT, y>-JI^m^^2— 1000f^/VcDf5H^fe5cD^W^U<, 4-500 

{^/wd^B^&Scd^J^^IX, Rjfcm^WL&fabl^ 10— 200fg^e/vc£> 

iooof^/v^®^5^, Ksfcmm$mtbX'b£<t£z>m\*}Khz> 0 

[0032] _hfa^itJ;i9#bfiS, ^^^r^hCDSsit/^s— lOSe^tJS-fb^Srg'^r 

^Mi&m&&mmrrz>o tit, ^.mmmmm^ ^xmmvx\,^&ifci(tw 

hy-t-^^-7^^7^^, hy^v-^^^^v, hy^m^/^^^^v 
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yy, 2-7!);l/^7i^^*^7^7, 2-try iy;Viyy^=-;V^y^, 4-t°Uv f /Vv ? 
y^^/y^y^y, m--yyni^/y^y^y^yi£y;vy^y@^fcte^<D^Mi&, 
p-^y^^/y^yyy^S^^fcte^co^M^ p— yy^^/y^yyyyy^^/y 
/^^^^fc^co^Mii:^^^^^ y ; hV^^/^^r^h, hV7^=-/^ 

-Yk M)7(m-^f/V7x^ /^^^T^b. hV^(p-^/^^=-/U)^7r4h, h 
})X (o-^.?-/V73L~/V) •fc^T'tV, hV^im-^ ;Vy ^^/U)fr^T^h, HM(p 
-^.=f-;V7^^;V) JfoX^r'fk byy(o-y°Ptf/l^oi^/l/);I^:7Tyk MJy(m-y° 
PtVyyj^y) /J^^ryk hy^ (p-^ntf/yy^^/y) /fr*y r^k byy(o-yyy° 
ntf/yy^^/y^^yryk hyy (m-yyy°P£:7yy^^/y)^yy7yk hyy(p- 

yy^ntyy^rvy^yyryk hy^(o— t-y^/yy^vy^yyryk hU^(p 
-t-y^yy^^/y) ^^ry k MJ^ (p-hy y/y^y^vy^^/y) *yy ry k 
hyy(2, 4— yy^/yy^~/y)^yyryk hyy(2, 4-i?-t-y*^-/vy^~/v)^y 
y 7-y k h ] Jy (2-t-y^/y-4-y^/yy^~/y) Tfrxyr^htetfcD^yT^hfc^ 

[0034] R}fcinmM(DfcfeT^fcn7Fl?j£T^fT?j:5 0 frfa&MMbVXU, M*J3y<y 
yy, -^rf-y, ^y°^y, ^*y, y^-y, i^n^dMj-y&^s&ftiMfr 

^^-fbzklrt^yify, h/y^y, ^^/y^yify, y°nfc7y^<yi£y, y^/y^yif 
y, o-dryi^y, m-^yyy, p-^yyy, o-^^/yky^y, m-cn^vyky^y, 
p-^^ixh/vrny^^^^^^^^zK* ;-f y^ntvyr/y^— /y, sfyzf^/uT/u 

^^-^y^yT/y=i— /y&^tDT/y^— /y r y:^/y;3i— x/y, i/7 0 ntVv 
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ft, 1 — 9O5f*%<Z>*fiHT?feS©*S0*UV\ 
[0035] SiSl^*3V>T, SiS^rt^^A-TS— Sfe>fb^^^7fC^©^^©iS^f!l^tt 
, — ^b^^:^fcl^ = 10:l— l:10(D^H't?fe6cD^W^L-< > 2:1 — 1: 

2©|5ffit?feS©^J;l90^UV\ HJ^-E^}«, 0. 01 — 10MPa(y— ^JEE^fEH 
T*fcSO^50^b<, 0. 5-5MPa(y— i^JI)(Df5H^fe5©^^M(D^J;'9 
£?£LV\, KJS?aStt, 40-150°CcDjt5H-efeS(Z)^W^U<, MM^££»iJ1- 
SfL&^tt, 70— l3O < C<Df5fflt?feSo^sj;(90^uv\ £fJSm, ##aSJStt 

[oo36] Rf&i-viz, ^^T7v^}ivit^m(Dm\KmK^Mmtmu(Dfz.m^ &m 

KfoZX, £hKbV^/l-TV^, Y^^-fVTVy, bV-n-^-^/VTV^, N, N, N 
N'-Tbv^/^-l, 2-i^T^y^^, N, N, N\ N'-^rby^^-l, 3~i?T 

/Kr^, by^^y— /V7^y, N-y^7i^t 0 ^y vV, N-y^vM^nyvV, n- 
^^vwe-a^j/^ t°y^>\ t°=iy> N /i^-v^ ^yvV, ^yy^if©»^!jsr^ 

it^-^j^MVXMft, 200— 3000{^/l^f5HTfc5<£>#W3;b<U 800—2000 

[0037] Rjfci<DmM^m^mmm^^^\ m*l«\ -m^^n^n^^^o 

[0038] JifE;^^J;9#b;frfcSJ£M^» 
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[0039] £*T^ ^JfeM^i^^PJ^Mi-f^lB^ifcPJ-rs^, ^Bjfir^ifc^mfeM 
^pyyfk^7r>fb (in) (iv) ^fet^^tf ^.^7r-r b (I) ©ftiagttg 

«*7^r-f b (I) <D\*\feiais:, 'H-NMR^Ttii ( P ^m^-W^ftM 

fi, tfxjrwrhyjyj— (W^^±B;WMfEPJtMGC-17Am\Z.J&W Scientific 
tfcSSDB-1 (60m)^f)^fflV^ 0 U?#wW s 7'74— fc£5##Nfe#:injecti 
on temp. 280°C, #?fi^#160 c C (5^{£#) -> (10 o C/^#^) -^260°C (20 
5>#^P) ^ detection temp. 280°C 
[0040] HJfiMi 

?!.Sff*5j;U ? MTn^-h^'(i^c500mL(DHP7^=i^, HifrfbIJ>'6. 6g(10 
Ommol) ^Th7tKn77y200mLSrJ!)Pt, t°UvV23. 7g (300mmol) SrJD^o 
^rt^-70T)^?£i;PLfciK 2-^/^^7-/^21. 6g(200mmol) Sr^b^tKn^ 
^lOOmU^^Lfc^-Sr, ?«^-70 60°C(DfSH^fc;H3i;5MTL 

Bfc*U 5»^{«,&^£«±T(0. 01MPa)^*-r^^^i , 9> m^(2- 
^7x^) tfc**n^ny^b29. Og£r#fc 0 

HP75^3lC JtfET#fetl/fcfii7(2-^^/V7^^/V)^^n^ny^h29. Og 
N £ o yvVl2. 0g(151. 7mmol)*3j;t/^b^tKn^V200mL^P^, flfc^L&tf* 
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;^;-/H0. 7g(49. 9mmol) Srg- fcpxh^tRn^^^OOmL^ i£i@.tf5 
-70 — 60°C(Dt£H^/tfi5J;5^lB#r H ^^t-r^TU ITI^TI> 

^^7A^nvh^77^- (JgM^;^ d M^>'/ / b/^> / = 30/l — 30/10 

, ^^^T^hA^-rSo )21. 2g[2, 2'-bf7oi^W^^y— ^S2pOI(K^:6 
0. 5%]^#7C 0 



[0042] ^t^tl./tt^^^T^hAco'H-NMR^— ^^^- 0 

1 H-NMR(270MHz, DMSO-d ,TMS) 5 :1. 93 — 2. 04 (m, 12H), 4. 88 

6 

— 5. 05 (m, 4H), 6. 76 — 7. 53 (m, 24H) 

[0043] 

HJfeMl^*5V>T, 2-^/^^7-/1^21. 6g(200mmol)<Dft^i9^2--fy:7 o P 
lf/V7x/- /V27. 2g(200mmol)MV^c^f^||JiMli:l^#^f^^f^V^ 
, TIBcD«^-?ft#t»t^^7T^h(^T, ^^7T^hB»i-S 0 )25. 2g[2, 
2'-^^/^/^/— ;V^m<DU^: 66. 2%]&#fc„ 



[0041] Wb5] 
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[0044] Mt6] 





2 



[0045] EJTfc, '&bthfc\?XfrX7T4hB(D 1 H-NMR'f~ ?&^~f a 

1 H-NMR(270MHz, DMSO-d N TMS) 5 :0. 81 — 1. 10 (m, 24H) N 3. 96 

6 

— 3. 14 (m, 4Hh 4. 90—5. 06 (m, 4H), 6. 71 — 7. 61 (m, 24H) 

[0046] 

HJfeMlte*SVvt\ 2-^J>V7^y— ;V2\. 6g(200mmol)(Dftt3 t 9^4-t-^ 
/K7^/— 7^30. 0g(200mmol)^V^^^fi^ji^Jl^|lI^©Jftf^Srff'feV\ 
TIB(D*Sfe?fl^(Dtf^7}s^r^h(^T, lf^^7r^bCt#i"5 0 )19. 8g[2, 2 
'-If : 48. 7%]£r#7c 0 

[0047] Wk7] 




2 



[0048] EATfc^ #feflfct^^^T-YhC(D 1 H-NMRT'— ^^i~ 0 

1 H-NMR(270MHz, DMSO-d , TMS) 6 :1. 22 (m, 36H) , 4. 78—4. 93 ( 

6 

m, 4HK 6. 78—7. 60 (m, 24H) 

[0049] 

HJ6Ml^*3V^T, 2.-^-fV7^J'— 7V21. 6g(200mmol)(Df-t^ 1 9^2, 6-v^ 
fjV~7^/*- ;V2A. 4g(200mmol)^fflV^fc^^»||JfeMltlII^C0^^fT^V> 
, TIEcDiSfetft^cDf^^T-f'hCJ^T^ t^*^77^f hD^-TSo ) 14. lg[2, 
2' -If 7x^/^7- /vS*P<Di|»: 50. l%]£r#7c 0 
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[0050] Mm 




2 



[0051] EJTte, '&btlfc\?tt^7T^hD<D 1 H-NMR7 s --?$:^~f 0 

1 H-NMR(270MHz N CDC1 JMS) 5 :2. 06 (m, 24H) , 4. 94—5. 08 (m, 

3 

4Hh 6. 82—7. 55 (m, 20H) 

[0052] 

HJfeMlfc*3Vv"C\ 7V21. 6g(200mmol)<W:fc>!9{C7;n/— 

18. 8g(200mmol)^fflV^c^^«^Mlt|Sl#(D^{^T^V\ TffB^M^ffi 
^©If^^T'fKWT, tr^^7r^hEfcfN"5 0 )21. 5g[2, 2'-tf^— 

71. 6%]£#fc 0 

[0053] Mb9] 



[0054] 1 H-NMR(270MHz, DMSO-d , TMS) 5 :4. 64—4. 80 (m, 4H) , 6. 79— 

6 

7. 52 (m, 24H) 
[0055] WfcfflG <l-^7 L ^©tKn^l^/WbSJS> 

«^^CIHte^Sr^i^.ytrt^^lOOmL©H P r77*=^ — SHb^lit : zRUt = 1 : 1 ( 
; B/WJt)<?5?a-^^#H^T, Rh(acac) (CO) 15. 5mg(0. 06mmol) % HJfeMl 

2 

*C#P>tbyttr^*^T^hA421. 6mg(0. 6mmol) Socfct^M^^lOOmL&Atl^ 

50 o c-C305>^«#bTMM^^^fSi^bfc o -jf, ^iAPJWMi 
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— WtttMM: *^ = l:l( i e/Ht) (Dm&UKZm^T, 1-^^18. lg(161. 
Wls~?\ZL125X:^ftiZM&Ut&1ffi^mi. 5mL&l±mU f^JEE5. OMPa(^ 
•9##fLfc*£J|t: % l-^^»|g^TO84. 7%t?feofco ^l^f^fc^tfSfcK 
6. 4%il-/-}~r~- ?\s/2.-* s f-?VHr9#'1"— 7P=69. 4/30. 6 (^/Wt^^foofc 
[0056] HJSM7 

HJfiM6Hl*3V^T, bf^sJC^7T^"bA421. 6mg(0. 6mmol) (DiXt)*) ^3IJt&M2 
T?#b^^^^T^hB488. 9mg(0. 6mmol) SrffiV^^^fiHJfiM6ilR]fl| 

[0057] HJfeM8 

mfeM6tC*5V>T, lf^^ - 7r^TbA421. 6mg(0. 6mmol) CQft^f-IIJfeMS 
-C#btb7^lf^^7r^hC522. 6mg(0. 6mmol) ^fflV^c:W^^^JfeM6^^ 

[0058] 

HJfeM6^*3V>T, tT^5iKX7r^bA421. 6mg(0. 6mmol) (D\Xt>m^Wfc®U 
-C#btt^:^^^T^hD369. 4mg(0. 6mmol) ^MV^cJ^^fi^JfiM6i:III# 

[0059] HJfeMlO 

HJ£M6^4oV^T > t^^^T^hA421. 6mg(0. 6mmol) <Dfot>\) fcHJffrM5 
•VWhtvfc\?^^-7T^h~E385. 5mg(0. 6mmol)&R^fc&Lftfe^JfoW6k\5\$l 

[0060] JttfcMl 

HJfSM6^j3V^T, tf^aJC^7r^bA421. 6mg(0. 6mmol) (D\\^ \ZhV?^=- 
/l^J>^T^b372. 3mg(l. 2mmol) MV^cJ^^fiHffiM6tlII#(D^^^f ft 
o/c 0 ^M^i^-To 
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[0061] JfcR0![2 

mfeM6^*5V^T»^7r^bA421. 6mg(0. 6mmol) cDftfci? ^h!J^ (2-t- 
^/^-4-^^)^^T^h624. 8mg(l. 2mmol) &^VYfc^^f2^JfcM6£|R| 

[0062] DSi] 

* 1 





1 - t^f>(^) 




i - / ;p 
/ 2 - j*^***^-;!/ 


6 


8 4 . 


7 


9 6 . 


4 


6 9 . 


4/30. 


6 


Mm 

7 


8 2 . 


3 


9 5 . 


4 


7 0 . 


3/29. 


7 


8 


8 8 . 


1 


9 4 . 


4 


6 7 . 


3/32. 


7 


SIM 
9 


8 5 . 


3 


9 4 . 


1 


6 9 . 


7/30. 


3 


1 0 


8 8 . 


5 


9 2 . 


0 


6 9 . 


1/30. 


9 


i 


7 5 . 


1 


8 9 . 


3 


5 7 . 


0/43. 


0 


2 


6 0 . 


9 


8 8 . 


3 


6 1 . 


3/38. 


7 



[0063] mMM6— 10$o£tftk%lMl— 2<D%g^z£V), 

[0064] HJfSMll <1, 6-^-^v J ^^(DtKn^/^/W^J^> 

mfgM6^*3V^T, 1-^X^18. lg(161. 6mmol)*3j;t^t-^^7T-f'bA42 
1. 6mg(0. 6mmol)<Z)ft^i9i-l, Q-^^J^^U. 8g(161. 6mmol) *3 ^t^H 
JSM5-t?#b^lf^^7T^hE385. 5mg(0. 6mmol) £fflV\fc^^ki||JfE0!|6 
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68. 5/31. 5(^/wt)L (6-7 m<^iMm-iMmr. m^-s^w*/^ 

[0065] it KM 3 

HJSMll^*3V^T, tr^^7r^TbE385. 5mg(0. 6mmol)coft^«9^MJ^(2- 
t-^/^-4-^^7^)^^T^h624. 8mg(l. 2mmol) 5rM V ^fc^^UMMMl 1 

^l(Dil^^«81. 1%[7-/^^-— /V/2-^/W6-t^t'- /P=58. 9/41 
. l(^/Wt)L rt^T/^tK^^l»3lW«13. 2%TfcofCo 
[0066] ^JfeMll^i^bKMSi'Q, 1, 6-*?*i?^>'&mWkL,X*mW<D\fX7frX7 

liiDoi^^iSS^ £fe^#^rt£B<£>|^-^ —M^^fcKnaM^/WbSr 

[0067] <2, /k©fcKnaM^/WfcSJC£> 

HJfeM6iC*3V>T, 1-^^18. lg(161. 6mmol) *5«t U ? «^7r^hA42 
1. 6mg(0. 6mmol)tf>ft:fc>t>fc2 f 7-^^v^^-l-2f-~/^20. 4g(161. 6mm 
ol)*5j;t^l|}feM5-t?t#fctt/t:«^^r^hE385. 5mg(0. 6mmol)£rffll>fc£* 

8. l%X*hotc 0 ^**(7-8fi)(D^m-^^— m^^5fcKn^l^/Wb$tbfe 
fc^(£*T, *^T/V^tK^^#J2»-r5o )cD31tR^«91. 0%[9-tKn^-> 
-7-/^^-— 7l^ / / 8-tKn d ri/-2-^^/V—6-^-^^-— 71^=72. 3/27. 7(^/V 

jt) ] , (2-3^) (Dj^*-^* -m^^vtt^Mtisthtzik^m (sx 

T, rtS3T/^tHb^#l2t#-r5 0 ) CQilJR^«4. 4%i?feofc 0 
[0068] ||JfeMii*3<ttJ ! i2J:«9, ^:^SKotr^^T'fKi)*5<tTJ J ^8— lOfefeM^ 
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[0069] itWH 

HM?iJl2^^oV>T, t^^^T^hE385. 5mg(0. 6mmol) ©ftfrDfcHJ* (2- 
t-^/^-4-^^/^)^^T^h624. 8mg(l. 2mmol) ^rM V ^c^^ttHJfef^l2 

fcIS*, 2, 7-^^v^>--l-^— /KD^L^^85. 3%T?fcofc 0 ^fc, t|^T 
;v^tYi\&!fa2.(Dm$W\3.7V. 3% [9-tKn^r->--7-y^^-— /V-/8-tKn^iX- 
2-^/^-6-^-^^—7^=59. 7/40. 3(^/Wt)L rtg|5T/^mt^#J2(D 

[0070] »Ml2*5 < tU5i:b^M4j;t9 > 2, 7-^^v ? m^-l-^--/^^|4^LT«0J 

(Dt^^^r^h (I) *=J;^8-lO^Jl^^^W-f-5MM^^ffiv>T 

[0071] &ftmz.£tu^ mw^^^7r^Ym%^t^^ 0 

fe^^^r^h^J:^8-l0^M{b^^^6l£^^fflv^ 
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TIE-jK(I) 



R 1 0. 



V 



,OR 7 



R 2 0 



P-0-CR 3 R 4 — Ar 1 — A^-CRW-O-R: 



OR 8 



(I) 



■f-t— ^ftoo-r^^b"Ofe«t<, R 3 N R\ R 5 *= it/R 6 «^:tL^tL^5i:b-C7Km 
^^-^fc^T/^/^^-To fc/cU R 3 *5i^R 4 ^*i-6^*J^^-i:R 5 feJ;tJ«R 6 

&G-rz>$tmm.*K, m^-Ar^^zML-x^hm^^-t^o ) 

TIE-^(I) 
Wb2] 

R 1 0 / OR? 

"^P-0-CR 3 R 4 — Ar 1 — A^-CRW-O-Pv ( 1 > 

R 2 0^ OR 8 

(^^, Ar 1 ^j;t^Ar 2 f^^^AALLTgmS^bTV^T^J;V^Ty--^^S^ 

*u r\ r\ FCtexxf^n^n^nm^x^ B&££^rLwob j^ta^/i- 

m%m~ri)\ ^tc^R'tR^xxiR'tR^^nh^^^mmm^xm^m 
?k—mz.t£'z>x$&&mj&L,xt>£<, r\ r\ R 5 ^xxiR 6 ^ti^thmiL^X7i<.m 

z^-Tzmmm^-z, ^KAx^Av^^M^x^hm^^-r^o ) 
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[3] *U7^mk&yd%T 1 B— IB&Zii) 
Wb3] 

R 1 0 / OR? 

^P-0-CR 3 R 4 — Ar 1 — Ai^-CRW-O-Pv ( 1 ) 

R 2 0^ OR 8 

fi-^(^iotf^LT'bJ;< > r\ r\ R 5 *=J;t/R 6 «^tL^tL^5i:b-C7Km 
i^^*^:«T/l^/v3SS:*i-o fc*£U R 3 *5iU«R 4 ^*i-5^*J^^i:R 5 ^J:t/R 6 

[4] f|8— lO^^JSfl^WRh(acac) (CO) , RhCl(CO) (PPh ) „ RhCl(PPh ) 

2 3 2 3 3 

N RhBr(CO) (PPh ) N Rh (CO) ,Rh (CO) fatb>mi$frl&vW J*4k&%0X*& 

3 2 4 12 6 16 

[5] BCfcumtK 40-150°COtSH-efe6ft^il4^fS«6»Mit^o 
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